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L.C. Garcia de Andrade1
Abstract
The gravitational stability of Friedmann metric with respect to ho-
mogeneous and isotropic perturbations in Einstein-Cartan cosmology
is used together with the COBE data to place a limit on the spin-
torsion primordial density fluctuation.Cosmological perturbations in
Bianchi type III models are shown to have no contributions from tor-
sion at the early stages of the Universe.
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Ealier Nurgaliev and Ponomariev [1] investigated the early evolutionary
stages of the Universe in the realm of Einstein-Cartan cosmology by consider-
ing an ideal fluid of nonpolarised fermions.They show that for this particular
case the Friedmann solution was stable to small homogeneous and isotropic
perturbations.They also conclude that the increase in entropy could lead to
the evolution of the initially small stable oscillations into large ones.The Uni-
verse would begin after a definite number of oscillations.Calculations of small
perturbations in their model would shown some instability which would pre-
pare for the necessary initial conditions for the growth of pertubations in the
nonlinear regime.In this note we make use of their result to olace a lower limit
to the spin-torsion primordial density fluctuation obtained from the Einstein-
Cartan gravity and COBE satellite data [2, 3].In this way structure formation
like Galaxies formation would not suffer a great influence from torsion [3].It
is also shown that at early stages of the Universe Bianchi type III models
with expansion and rotation may not depend at all from torsion [4].Other
Bianchi types like an oscillating Bianchi type IX model in Einstein-Cartan
[5] gravity have also been recently investigated.
ds2 = dt2 − R2(t)(dz2 + dx2 + dy2) (1)
The Friedmann equation thus becomes
R¨
R
=
4piG
3
(ρ− 8piGσ2) (2)
Making an homogeneous and isotropic small perturbation on the Friedmann
yields
δR¨
δR
= −
4piG
3
(ρ− 8piGσ2)−
4piG
3
(
δρ
δR
− 8piG
δσ2
δR
) (3)
Substitution of the well-known relation
δρ
δR
= −3
ρ
R
(4)
we obtain
δR¨
δR
= −
4piG
3
(ρ− 8piGσ2) +
4piG
3
(
ρ
R
+ 8piG
δσ2
δR
) (5)
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and the stability condition δR¨
δR
< 0 implies
(1− 8piG
δσ2
δρ
) < 0 (6)
Since the matter density ρ > 0 this implies the following condition
δσ2 >
1
8piG
δρ
ρ0
ρ0 (7)
where we takeρ0 = 10
−30g as the matter density of the Universe and from
the COBE data δρ
ρ0
= 10−5.From these data formula (7) yields the following
lower limit for the spin-torsion fluctuation as
δσ2 > 10−27cgsunits (8)
this result was expected since the spin-torsion density decreases with the ex-
pansion and is redshifted with inflation.This conjecture has been proposed
recently by Ramos and myself [6].As pointed out by Nurgaliev and Pono-
mariev [1] the increase in the entropy may trigger the growth in the inho-
mogeneities.There is no compelling reason to believe that this would not
happen here.Now let us note that in the case of the Bianchi III of a rotating
and expanding Universe [7]
ds2 = dt2 − 2Rσ0
1
2adydt− R2(dx2 + ka2dy2 + dz2) (9)
where R(t) is the cosmic scale;a = expmx;m > 0,k > 0 and σ0 are param-
eters.This metric in fact poossess expansion,shear and rotation and gives a
much more complete description of the stages of the Universe.The Einstein-
Cartan field equations of gravity yields
R˙2
R2
=
α1
R2
+
α2
R6
+ α3 +
α4
R4
(10)
and the energy density is
ρ = −
Λ
k
−
A
4k
+
3
2
B2
R4
−
S2
0
8a1R6
(11)
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where S2
0
is the spin-torsion density at the beginning of the Early Uni-
verse.Computation of the cosmological perturbation density reads
δ =
δρ
ρ
= 1−
R′
6
R6
(12)
and as one notices there is no dependence of Cartan torsion or spin.Of course
this is not a general result valid in all stages of the Universe.
ρ′ = −
Λ
k
−
A
4k
+
3
2
B2
R′4
−
S2
0
8a1R′
6
(13)
The gravitational instability of de Sitter metric has been proved in the case of
higher dimensional gravity with torsion by Maroto and Shapiro [8].Moreover
Nurgaliev and Piskareva [9] have also investigate the structural stability of
cosmological models in Einstein-Cartan gravity.A more detailed investigation
of the matters discussed here including the Bianchi type IX oscilating solution
in Einstein-Cartan cosmology may appear elsewhere.
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